Abstract. Based on the introduced modification of a maximum likelihood method we suggest the new technique for synthesis of single-channel quasi-optimal processing algorithms of signals with multiple unknown parameters. We illustrate the proposed approach by the estimation of the appearance time and duration of a rectangular video pulse. We show that unlike technically complex multichannel maximum likelihood estimates, the single-channel quasi-optimal estimates of time signal parameters are consistent for the implementation. We also find the analytical expressions for characteristics of passed estimates which allow us to assess the reasonableness of the application of this or that processing algorithm in each specific case.
Introduction
The estimation problem of the time parameters of pulse signals observed against noise is actual for many applications of radioand hydrolocations, radio communications, seismology etc. [1, 2] . In [3] the measurer of the appearance time and duration of a rectangular video pulse, which is synthesized using a maximum likelihood method, is presented. However, its technical implementation is possible as a multichannel device only and the estimates obtained are not consistent with a finite number of measurer channels. In work [4] the more general problem is considered of reception of the signal with stepwise changes at the M random points in time. But, in order to find the estimates of these points even in the simplest case when 2 M , it is necessary to solve rather complex nonlinear stochastic equations. In [5] the two-channel estimation algorithms of the moments of appearance and disappearance of a rectangular pulse are synthesized based on the maximum likelihood and Bayesian approaches. However, the domain of their applicability is limited to the tasks of localization of an information signal (when the prior interval of possible values of the moment of pulse appearance and disappearance does not exceed two minimum possible pulse durations).
Below we show that using the modification of a maximum likelihood method the very simple and easily feasible estimation algorithm of the appearance time and duration of a rectangular video pulse cab be obtained, without restrictions to the domain of like values of unknown parameters. 
As is widely known [6] , the logarithm of FLR (3) as well as any biunique instantaneous its transformation is the sufficient statistics with all the information on unknown parameters 0 O , 0 W which can be extracted from the realization of the observable data (1).
As such transformation we apply the derivation (on a variable Ȝ) to Eq. (5). Then we have 
The estimates q
T can be found by one of possible optimal ways, for example, by means of the correlation reception [6] . Then we have
At the same time, obviously, the following condition should be satisfied
In order to ensure the fulfillment of inequalities (10) for any sizes of prior domains
and signal-to-noise ratios (SNRs), instead of algorithm (9) one of its possible modification can be used, for example,
The expressions (3), (6) , (9), (11) determine the organization of the quasi-optimal measurer of the appearance time and duration of a signal (2) . The block diagram of one of possible measurer implementations is shown in Fig. 1 where are the designations: 1 is the switch that Figure 1 . The quasi-optimal measurer of the appearance time and duration of a rectangular pulse.
As shown in Fig. 1 , the introduced measurer is only two-channel and technically simpler than known analogues. And the closer * W to 0 W , this measurer tends to optimal.
The characteristics of the passed estimates
Let us find the characteristics of the estimates (8) . We presuppose that SNR is the relative pulse duration deviation.
According to [7] 
The characteristics of the estimate of the appearance time of a rectangular video pulse were studied in a number of works [7-9, etc . (14) From Eqs. (13), (14) (15), then we obtain the expressions for conditional variances of MLEs (4) of the appearance time and duration of a rectangular video pulse without considering the hardware implementation of a measurer (when the number of channels is infinitely large) [3] . We shall note, that the variances of the combined estimates (15) are twice the variances of corresponding separate estimates [8, 10] If the number of channels N is finite, then similarly to [11] (4) found in [3] as 
.
It should be noted that unlike the quasi-optimal estimates (8), the MLEs of the appearance time and duration (4) of a signal (2) are not consistent with a finite number of channels N.
The expressions (15)-(19) allow us to assess the reasonableness of the application of this or that estimation algorithm of time parameters of a rectangular video pulse depending on the available prior information and the required accuracy and simplicity of hardware measurer implementation.
Conclusion
In order to jointly estimate the several parameters of information signals the technique based on additional transformation of the logarithm of the functional of likelihood ratio can be used in some cases. The purpose of the specified transformation is to divide a regular component of decision statistics into the components depending on one parameter, to carry out a separate estimation of parameters and to find the values of required parameters by the found separate estimates. Quasi-optimal measurers obtained in that way are technically simpler in comparison with optimal (maximum likelihood) analogues and can provide higher performance in actual conditions. The synthesis of two-channel estimation algorithm of the appearance time and duration of a rectangular video pulse represented in the work confirms the efficiency and usefulness of the introduced approach in practical applications.
